A recent publication revealed unexpected observations about dark matter. In particular, the observed baryonic mass should probably be sufficient to explain the observed rotation curves (i.e. without dark matter) and their observations gave an empirical relation for weak accelerations. This present work demonstrated that the equations of general relativity allow explaining the term of dark matter (without new matter) in agreement with the results of this publication and allow retrieving this empirical relation (observed values and characteristics of this correlation's curve). These observations constrain drastically the possible gravitational potential in the frame of general relativity to explain the term of dark matter. This theoretical solution has already been studied with several unexpected predictions that have recently been observed. For example, an article revealed that early galaxies (ten billion years ago) didn't have dark matter and a more recent paper showed unlikely alignments of galaxies. To finish the main prediction of this solution, it is recalled: the term of dark matter should be a Lense-Thirring effect, around the earth, of around 0.3 and 0.6 milliarcsecond/year.
Introduction
One of the most important mysteries of astrophysics is the problem of dark matter. This latter component represents at least five times the quantity of the ordinary mass. And until now, this term cannot be explained. We therefore find https://doi.org/10.4236/oalib.1103877 Open Access Library Journal that our theories operate in a highly coherent and precise manner both on our scale and at large astrophysical scales. But as far as large scales are concerned, this coherence and precision is only possible on the condition of making the hypothesis of the existence of this new term of dark matter. A way to solve this problem is to propose new theories (MOND theories for example), but we can note that the term of dark matter, even if it is an ad hoc term, doesn't generate any contradiction inside our current theories. In fact, we could even pretend that this term demonstrates the extraordinary consistency of our current theories because of the multiplicity of the ways to deduce the quantity of this term leading to its more and more coherent and precise measure. Another way is to propose that this term represents a new exotic matter. This explanation is the more shared and certainly the more studied. But until now, no new matter has been directly detected, despite more and more experiences. A third way is to propose an explanation in the frame of current theories. That's the purpose of the present work. The term of dark matter will be explained by a physical phenomenon of general relativity that is generally neglected.
Starting with the publication [1] giving new observations, we will show that combined with general relativity these observations would allow solving the mystery of dark matter. First, we demonstrate that the relativity general in its linearized form (Section 2) allows idealizing the rotational speed at the end of the galaxies, where the gravitational interaction of ordinary matter is very weak (Section 3). Using the results of the publication, we will deduce an important constraint on the characteristic of the possible solution (Section 4). This constraint allows interpreting the term of dark matter (Section 5) as the second component of the general relativity (in its linearized form) which is at the origin of the Lense-Thirring effect. We will recall that this solution has ever been studied and will demonstrate that the expected theoretical values are in great agreement with the observation of [1] (Section 5). As we will see, this term is very weak, explaining why it is not yet measured. But in the next years, experiments could be sufficiently accurate to test this explanation. We will finish with several unexpected predictions that had been proposed in the frame of this solution and that has recently been observed (Section 6).
But before getting to the heart of our explanation, let's recall the results of the following publication [1] that will be one of the keystones of our article:
• statistically the gravitational potential, obs g , deduced from the observed rotation curves of the galaxies and the gravitational potential, bar g , deduced from the observed distribution of the baryonic mass is strongly correlated; • this potential bar g is a solution of the Poisson equation; • the value of the gravitational potential is around As mentioned in [1] , this result implies that it is strongly likely that the ob- 
With:
The general solution of these equations is:
In the approximation of a source with low speed, one has: 
With K a new constant defined by: The field Equation (1) can be then written (Poisson equations):
With the following definitions of g (gravity field) and k (gravitic field), those relations can be obtained from the following equations (also called gravitomagnetism):
With the Equation (2), one has:
The equations of geodesics in the linear approximation give:
( )
It then leads to the movement equations:
This is this relation that we are going to use to explain the observed results of [1] . All these relations can be retrieved starting with the parameterized post-Newtonian formalism with k = B g /4 (notation of [4] ).
From Linearized General Relativity to Rotation Curve at the End of the Galaxies
The traditional computation of rotation speeds of galaxies consists in obtaining the force equilibrium from the three following components: the disk, the bugle and the halo of dark matter. More precisely, one has as in [5] :
Or:
( ) 
According to the linearized general relativity, the gravitational force is com- (from the Equation (13)). To simplify our computation, we idealize a situation where we have the approximation ⊥ v k .
We can demonstrate that this perpendicularity is finally the more natural situation, meaning that this situation is very general, as demonstrated in [6] .
This situation gives the following equation: 
Far from the center of the galaxies, when the gravitational field becomes negligible, the contribution of ( ) 
How This Uniform Gravitic Field k0 Can Be Interpreted in
General Relativity
A Uniform Gravitic Field k0 Coming from Clusters and Their Neighbors
In fact, this solution has already been studied in [6] . Starting from others arguments and others observations, the article [6] deduced the same results, the existence of a residual uniform gravitic field 0 k , and proposed an explanation for 0 k . The uniform gravitic field 0 k would embed the galaxies and would come from the cluster of the galaxies and its neighbors. To understand how the uniform gravitic field works, one can think about a similar situation in the accelerators of particles, with the electromagnetism (I recall that the linearized general relativity is similar to the Maxwell's idealization as seen at the beginning). The particles follow circular trajectories with a uniform magnetic field and the source of the uniform magnetic field comes from structures of higher scale (the magnets). In the galaxies, the matter wouldn't escape because of this uniform gravitic field and the source would be the clusters. But as explained in [6] , this uniform gravitic field cannot come from only one cluster (the field is too weak and cannot explain the extent of dark matter), it must be sustained by the neighboring clusters. One more time, one can understand it by thinking about a similar situation in the ferromagnetic matter with the electromagnetism. The spins are correlated to their neighbors, allowing sustaining a field from microscopic scale to a macroscopic scale, embedding the whole ferromagnetic matter.
A Uniform Gravitic Field k0 with Predicted Values in Agreement with the Observations
We are now going to see the accuracy of this solution. For the galaxy NGC 7331 (Figure 1 ), the theoretical study [6] gives for the gravitic field, the value More precisely, all along the galaxy, we can write (22) and (23), is an important point that makes this solution very consistent.
About Some Others Observed Predictions
The fact that this gravitic field is uniform also means that it cannot come from the galaxy (otherwise it should decrease with the distance to the center). This result is in agreement with the simulations in [7] . Indeed these simulations demonstrate that the own gravitic field of the galaxy is negligible and cannot explain the dark matter. In this theoretical frame, only an external field can play a role to explain the dark matter. Furthermore, recent observations observed that the dark matter distribution is smoother than expected [8] . Our solution of an approximatively uniform 0 k which is imposed by general relativity is completely in agreement with these observations. A recent publication [9] shows that ten billion years ago the galaxies were strongly dominated by baryonic matter. In other words, it seems not to have dark matter in and around the galaxies at this epoch. In the solution of [6] , the gravitic field 0 k which explains the dark matter term should be generated by the clusters. But ten billion years ago, the clusters only began to appear. Consequently, the gravitic filed generated by these clusters and their neighbors should also only began to appear, meaning that without a well-structured cluster, the embedded gravitic field must not yet have is entire powerful. By this way, in the frame of this solution, dark matter should have little influence in the dynamic of the galaxies at this epoch. The observation of [9] would be consistent with this explanation of dark matter. It could then be a confirmation of the well-founded of this solution.
A more recent article [10] observes that the biggest, brightest galaxies in galaxy clusters have been heavily influenced by their unique environment since very early times. It is clearly what it is expected by the solution of the general re-Open Access Library Journal lativity exposed in [6] . As previously indicated, 0 k should be generated from clusters and their neighbors. It means that just like the atomic spins of a ferromagnetic material tend to align under a magnetic field, the galaxies' "spin"
should tend to align under a gravitic field. By this way, the neighboring galaxies should tend to align as observed. It is even one of the main predictions of the article [6] .
Since the publication of [6] , others observations have been published in agreement with its expected predictions:
1) The satellite dwarf galaxies are distributed according to plans;
2) For nearby galaxies, the plans of satellite dwarf galaxies must have the same orientation;
3) The plans must be aligned on the equatorial axis of the cluster they belong;
4) The clusters of neighboring galaxies must have a strong tendency to align; 5) A calculation of the order of magnitude provides that these alignments can extend over distances of tens of Mpc at least; 6) Statistically, the spin vectors of galaxies must be oriented in the same half-space (that of the cluster rotation vector).
The article [11] confirms the predictions 1, 2 and 3. The articles [12] and [10] confirm the predictions 4, 5 and 6. One also could mention the observation (totally unlikely if it was due to hazard) of 4 quasars perfectly aligned [13] or older papers [14] and [15] that revealed the alignment of quasars.
Conclusions
With the constraints of the observations of [1] , the general relativity can explain the dark matter but only by a uniform gravitic field, external to the own gravitic field of the galaxy. This solution has been studied in [6] . It shows that this uniform gravitic field should come from the clusters of the galaxies and their neighbors. The agreement between the solution (allowed by the general relativity, without exotic matter and without modification of the dynamic's laws) and the observation [1] is total:
• The correlation between the baryonic mass distribution and the rotation's speed of the galaxies; • the value of the gravitational potential;
• the fact that this potential is a solution of the Poisson equation;
• the relation of the potential in the weak accelerations obs Furthermore, we have seen that this solution also implied several unexpected predictions that have been recently verified:
• The satellite dwarf galaxies are distributed according to plans;
• For nearby galaxies, the plans of satellite dwarf galaxies must have the same orientation; Open Access Library Journal
• The plans must be aligned on the equatorial axis of the cluster they belong to;
• The clusters of neighboring galaxies must have a strong tendency to align;
• A calculation of the order of magnitude provides that these alignments can extend over distances of tens of Mpc at least; • Statistically, the spin vectors of galaxies must be oriented in the same half-space (that of the cluster rotation vector); • The galaxies of early clusters must be characterized by the absence of dark matter.
But this solution also implies others predictions not yet verified, in particular, a discrepancy in the measurement of the expected Earth's Lense-Thirring effect, as demonstrated in [16] , of a value between around 0.3 and 0.6 milliarcsecond/ year, value inferior than the precision of "Gravity Probe B", the last experiments of measure of the Earth frame-dragging precession (39 mas/y) and of the geodetic effect (6606 mas/y). One can note that in this theoretical explanation, these experiments would be the more direct ways to measure the dark matter. This discrepancy is then a very important prediction of this solution that could be measured in the coming years (with experiments such as "GINGER").
One can also note that this solution could be adapted to explain the dark energy, another mystery of astrophysics more important than dark matter, as proposed in [17] and the result on the Hubble constant in [18] is in agreement with a prediction of this solution. But this adaptation implies an unexpected gravitational behavior between matter and antimatter, the gravitational interaction should be repulsive. The ongoing AEGIS and ALPHA experiments are testing this behavior.
All these first results, in agreement with the observations and general relativity, are to compare with the failure of the detection of the dark matter (as an exotic matter) until now. One can also focus on a remarkable consistency between this solution and the characteristic of dark matter. Indeed, the value of the gravitic field is so weak that it explains why dark matter has not been yet detected.
And by the same time, because this term is so weak, its effect become measurable for large distance, as it can be seen with the Expression (23), explaining why dark matter appears only at large scale. Irony of history, dark matter and dark energy began to be seen as a potential failure of the general relativity, but with this solution, they would become two new great victories of general relativity. If it was the case, dark matter and dark energy will be certainly part of the top five of the most remarkable verifications of general relativity (just like space's curvature, gravitational waves and Lense-Thirring effect).
